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ABSTRACT
Micro surfacing is developed from slurry seal technique. It is a mixture of
polymer modified bitumen emulsion with 9.5 mm chipping, quarry dust, cement,
additive and water. The emulsion used in micro surfacing is CQS-1h and added with
natural latex as its polymer modifier.  This study was carried out to evaluate the
performance of micro surfacing applied on expressway. In 2008, a number of
preventive maintenance projects in North South Expressway used micro surfacing
especially in the northern region. This study involved particular sections of
expressways located at km 58.60 to km 59.60 south bound and km 84.60 to km 85.60
south bound from Bukit Kayu Hitam. The construction was completed on 7th
January 2009. The performance of micro surfacing in this specific expressway
sections was monitored for one year. The Portable Pendulum Tester was used to
evaluate skid resistance performance while the texture depth of micro surfacing was
measured using Sand Patch Test.  The surface irregularities data was collected using
a 3 m rolling straight edge while the rutting measurement was based on 3 m static
straight edge. The measurement was carried out after 4, 6, 9 and 12 months period of
operations starting from April 2009 to January 2010. The result shows that the skid
resistance, texture depth, surface irregularities and rut depth for micro surfacing
comply with the specification requirements after one year of operation. The
pendulum test value obtained is greater than 46 with a texture depth of 0.50 mm. The
average number of surface irregularities is below 4.0 mm while the rut depth average
value is less than 5.0 mm.
ABSTRAK
Micro surfacing merupakan satu teknik penyelenggaraan jalan yang
diubahsuai daripada teknik Slurry Seal. Ia merupakan campuran bitumen emulsi
terubahsuai polimer bersama batu baur bersaiz 9.5 mm, habuk kuari, simen, bahan
tambahan dan air. Emulsi yang digunakan di dalam Micro Surfacing adalah CQS-1h
yang telah ditambah getah asli untuk menjadikan ianya sebagai polimer. Kajian ini
telah mengkaji prestasi Micro Surfacing di lebuhraya. Pada tahun 2008, banyak
projek penyelenggaraan yang berkonsepkan pencegahan menggunakan teknologi
Micro Surfacing dilaksanakan di Lebuhraya Utara Selatan terutama di bahagian
utara. Kajian ini melibatkan beberapa seksyen iaitu di km 58.60 ke km 59.60 arah
selatan dan km 84.60 ke km 85.60 arah selatan dari Bukit Kayu Hitam. Pembinaan
ini telah disiapkan pada 7 Januari 2009. Prestasi Micro Surfacing di kawasan tersebut
dipantau selama setahun. Alat ujian pendulum digunakan untuk mengkaji prestasi
rintangan gelinciran dan kedalaman tekstur diukur menggunakan kaedah ujian
tampalan pasir. Data kekasaran permukaan diperolehi dari pengukur 3 m pinggir
lurus bergerak dan aluran diukur menggunakan pengukur 3 m pinggir lurus statik.
Pengukuran ini dilaksanakan selepas 4, 6, 9 dan 12 bulan beroperasi, bermula pada
April 2009 sehingga Januari 2010. Keputusan ujian mendapati rintangan
kegelinciran, kedalaman tekstur, kekasaran permukaan dan kedalaman aluran
mematuhi kehendak spesifikasi selepas setahun beroperasi. Nilai ujian pendulum
lebih daripada 46 dan kedalaman tekstur melebihi 0.50 mm. Purata tahap kekasaran
permukaan kurang daripada 4.0 mm dan purata kedalaman aluran kurang daripada
5.0 mm.
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CHAPTER 1
INTRODUCTION
1.1 Introduction
Road plays an important role in the communication system of mankind.
Rutting, corrugation, cracks, surface deformation, surface defects and pothole were
the common problems found in Malaysian roads. All these deformation will lead to
an uncomfortable riding quality to the road user. To ensure that the road is always in
a good condition, a substantial amount of money has been spent for the purpose of
maintenance.
Over the years, The Malaysian Government through the Public Works
Department (PWD) has spent huge amount of money to ensure the roads are in good
operating condition. In year 1998, about RM 139 million was allocated for the
maintenance of the Federal Roads. The allocated fund was very much below than
what was required (RM 369 million) to maintain the Federal Roads (Abdul Hamid et.
al., 2005). PWD Malaysia had spent more than RM 500 millions every year since
2004 to 2010 (Hamzah, 2010). PWD Malaysia had allocated RM 900 million for the
maintenance of 13, 000 kilometers of road throughout the country (Bernama, 2010).
The current high maintenance cost is because of deteriorated roads which require
rehabilitation works. Severe road deterioration which require major rehabilitation
works, will lead to a high cost of maintenance. Therefore, prevention is the best
solution to this problem.
Road pavement structures consist of layers of material constructed between
the surface of the road and the ground. Its main purpose is to support traffic loading
and each layer has its own specific role in resisting the loading so that the forces
exerted by the traffic will not exceed the capabilities of the materials at the respective
layers. A failure from each layer will influence another layer to fail.
From the perspective of the road user, the attention will normally focus on the
road surface. The road user is ignorant of what lies below the road. The contractor
would at least expect the road surface to have a safe and smooth riding quality.
For the road to perform functionally and structurally, a durable, water proof,
skid resistance and dust-free surfaces are required. This is necessary in order to
provide the road user with an acceptable level of service and to protect the structural
layers of the road from abrasive forces of traction from traffic and from the effect of
the environment.
Roads should be maintained and upgraded with new types of maintenance
treatments. Micro surfacing is a one of the preventive maintenance methods in
Malaysia which can solve the problem of surface deformation and defect. Micro
surfacing is a high performance, safe and cost effective maintenance technique.
1.2 Background of Problem
Almost all roads in our country used flexible pavements. The main problems
that always occurred on the flexible pavements are surface deformation and surface
defects. It is important that the flexible pavements meet the requirements of
pavement performance goals. Once the construction of the pavement work is
completed, it is most essential to implement pavement preventive maintenance that
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emphasizes keeping roads in good condition through early application of
maintenance treatment.
Several problems of the flexible pavement surface include rutting, low skid
resistance and surface irregularity. A lot of studies have been carried out on
examining the performance of conventional asphalt concrete pavement, yet only a
few studies had been conducted for micro surfacing. The main reason is that the
application of micro surfacing is still new in Malaysia.
Micro surfacing is defined as a modified version of slurry seal (PWD
Malaysia, 2008) and was introduced in Canada in the early 1990s. Micro surfacing is
used to restore the pavement surface characteristics and to preserve pavement
surfacing. This surfacing mixture can be designed to correct rutting, improve skid
resistance, seal surface cracks, and protect pavement surfacing against hardening and
improve surface texturing. Hixon (1993) recommends that micro surfacing is used
for filling ruts, re-establishing transverse profile of an asphalt roadway, restoring
pavement friction characteristic and filling wide depression and alligator cracks. For
that reason, Malaysia has been using micro surfacing since 2008. In Malaysia, micro
surfacing has been used to improve skid resistance and to prolong a pavement’s life
span. Since micro surfacing is a new type of surface pavement in Malaysia, this study
was carried out to examine the performance of micro surfacing under Malaysian
condition.
Micro surfacing has been proven to be effective in filling ruts, reducing the
amount of original rate of rutting by 40 percent, and in substantially increasing the
friction characteristic of the pavement for 9 years (Hixon, 1993). In a study by
Bradbury and Kazmierowaski (1994), it has been shown that after three years of
operation, the roughness of micro surfacing is still within the smooth range, with no
apparent loss of frictional properties and no signs of instability.
The purpose of any quality management program is not only to ensure that
the product meets the contract requirements but also to ensure that the product is
constructed in a manner that permits it to perform as designed.  In U.S. and Canada,
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the common microsurfacing distresses are crack reflection, streaking, ravelling,
delamination, bleeding, badly constructed joint and corrugation (Gransberg, 2010).
Since micro surfacing is new in Malaysia, this study is important to evaluate the
problem and performance of micro surfacing in Malaysia.
1.3 Objectives of Study
This study will determine the performance and effectiveness of type III micro
surfacing in Malaysian Expressway at south bound northern area. To achieve the
aim, the following objectives are identified:-
1. To determine the required proportions of aggregate chippings and
quarry dust for the micro surfacing mix
2. To design a micro surfacing mix that complies with the specification
requirements
3. To determine the optimum mixing time for the micro surfacing mix
4. To evaluate the one year field performance of the micro surfacing mix
in terms of skid resistance, texture depth, rut depth and surface
irregularities.
1.4 Scope of Study
This study is limited for the scope below:-
1. Study on a single layer micro surfacing on expressway.
2. The duration of the study is only for one year.
3. Focused on the performance of micro surfacing surface in term of rut
depth, skid resistance, texture depth and surface irregularities.
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1.5 Significance of Study
Common problems that arised in flexible pavement are rutting, low skid
resistance and surface irregularity. To solve the problem, re-profiling and restoration
work or improving the skid resistance are required. In some cases, it is sufficient
enough to resurface the existing pavement. However, in certain cases, the existing
pavement is required to be milled first before laying the pavement with a new
wearing course. This conventional method is costly compared to a new method such
as a chip seal, slurry seal or micro surfacing. Micro surfacing is the best option
compared to chip seal and slurry seal due to the limitations of chip seal and slurry
seal. Chip seal cannot solve the rutting problem and slurry seal would take a longer
time to cure and to reopen the road to traffic. Micro surfacing can be used to restore
or improve skid resistance properties of existing surfacing. It can also be used to
solve rutting and surface irregularity problems by re-profiling the existing pavement.
Micro surfacing is recommended as a preventive maintenance. Micro
surfacing is used not to provide structural improvement for the roadway but rather to
repair pavements with surfacial distresses such as coarse aggregate loss and ravelling
or to improve surface frictional resistance. (Hein et al., 1994)
This study discussed the performance of micro surfacing in Malaysia in terms
of skid resistance value, texture depth, surface irregularity and rut depth. The result
would be useful in identifying the suitability of micro surfacing obtained for
Malaysian conditions. The findings can be used as a guide and reference for any
micro surfacing modification and application in the future.
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